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CLAIMS: 

1 . A method of producing a winding for a high voltage transformer including 
the steps of: 

forming a predetermined number of spaced conductor winding groups 
joined to form a single winding of the transformer, 

winding each spaced winding group as a solenoid-type winding from a 
predetermined number of turns of conductor 

2. A method according to claim 1 further including the step of selecting the 
number of spaced winding groups and number of turns of each winding group 
such that a predetermined voltage stress for a given operating voltage of the 
transformer is not exceeded. 

3. A method according to claim 1 or 2 wherein the winding is formed from 
high temperature superconductors. 

4. A method according to any one of the preceding claims including the step 
of forming each winding group from a single uninterrupted length of conductor. 

5. A method according to any one of the preceding claims wherein each 
conductor turn includes a plurality of conductors. 

6. A method according to any one of the preceding claims wherein the 
winding groups are spaced and stacked vertically. 

7. A method according to claim 6 including the step of winding each winding 
group in sequence vertically. 

8. A winding for high voltage transformer having a predetermined number of 
spaced winding groups joined to form a single winding of the transformer, each 
spaced winding group being solenoid wound from a predetermined number of 
turns. 
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present invention was motivated by a desire to overcome the 
drawbacks and shortcomings of the presently available 
technology, and thereby fulfill this need in the art. 

In one aspect, the present invention provides a bobbin 
supporting a winding disposed in a circular core, which core 
includes circular top and bottom core collars having first and 
second bores, respectively, and a cylindrical member main- 
taining the top and bottom core collars at a predetermined 
distance from one another, the first and second bores defin- 
ing a core bore that is concentric with the rotation axis of the 
core. The bobbin advantageously includes a spool that 
supports the winding, top and bottom bobbin collars coupled 
on either side of the spool, and protrusions disposed on the 
bobbin, the protrusions permitting the bobbin to be press fit 
into the circular core so as to prevent relative motion 
between the circular core and the bobbin. If desired, the 
protrusions can ensure that the centerline of the bore and the 
centerline of the bobbin are coincident. 

In another aspect, the present invention provides a rotary 
transformer, including a circular core made up of circular top 
and bottom core collars having first and second bores, 
respectively, and a cylindrical member maintaining the top 
and bottom core collars parallel to one another and separated 
from one another by a predetennined distance, and a bobbin 
made up of a spool adapted to support a winding, top and 
bottom bobbin collars coupled on either side of the spool, 
and protrusions disposed on the bobbin, where the first and 
second bores define a core bore that is concentric with the 
rotation axis of the core, and the protrusions permit the 
bobbin to be press fit into the circular core so as to prevent 
relative motion between the circular core and the bobbin 
during rotation. If desired, the cylindrical member is a rotary 
shaft having a shaft bore coincident with the core bore, the 
bobbin includes first and second bobbin bores and a spool 
bore located in the first and second bobbin collars and the 
spool, respectively, the first and second bobbin bores and the 
spool bore each having a diameter greater than the outer 
diameter of the rotary shaft, and the spool is coaxial with the 
core bore. 

In a further aspect, the present invention provides an 
inductor including a core fabricated from a bottom plate, and 
a cylinder member coupled to and perpendicular to the 
bottom plate, and a bobbin fabricated from a spool adapted 
to support a winding, top and bottom bobbin collars coupled 
on either side of the spool, and protrusions disposed on the 
bobbin, where the top and bottom collars and the spool 
include first and second bores and a spool bore, respectively, 
defining a bobbin bore, the bobbin bore is concentric with 
the centerline of the cylinder member, the protrusions permit 
the bobbin to be press fit with respect to the core so as to 
prevent further relative motion between the core and the 
bobbin. It may be desirable if the protrusions are disposed in 
a predetermined pattern in the bobbin bore. 

BRIEF DESCRIPTION OF THE DRAWINGS 

These and various other features and aspects of the 
present invention will be readily understood with reference 
to the following detailed description taken in conjunction 
with the accompanying drawings, in which like or similar 
numbers are used throughout, and in which: 

FIGS. lAand IB collectively illustrate a first embodiment 
of the bobbin structure of the present invention applied to the 
inner-rotor rotary transformer, where FIG. 1A is a perspec- 
tive view of the bobbin of the rotary transformer, and FIG. 
IB is a frontal view when the bobbin is disposed in the core; 

FIG. 2 is a drawing that shows a partially magnified 
drawing of the inner-rotor rotary transformer containing the 
bobbin illustrated in FIG. IB according to the present 
invention; 
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FIGS. 3A and 3B collectively illustrate a stator trans- 
former that receives the bobbin of the rotary transformer of 
the present invention, where FIG. 3A is a frontal view and 
FIG. 3B is a side view; 
5 FIGS. 4A and 4B collectively illustrate a second embodi- 
ment of the bobbin structure of the present invention, where 
FIG. 4A is a perspective view, and FIG. 4B is a frontal view 
when the bobbin is disposed in the core; 

FIG. 5 is a partial cross-sectional view of an outer-rotor 
30 transformer that employs the bobbin of the rotary trans- 
former of the present invention; 

FIGS. 6A and 6B collectively illustrate a third embodi- 
ment of the bobbin structure according to the present 
15 invention, where FIG. 6A is a frontal view and FIG. 6B is 
a side view; 

FIG. 7 is a frontal view when the bobbin is disposed in the 
core shown in FIGS. 6A and 6B; 

FIGS. 8A, 8B, and 8C collectively illustrate a fourth 
20 embodiment of the bobbin structure of the present invention, 
where FIG. 8A is a frontal view, and FIGS. 8B and C are side 
views of the embodiments with different arrangements of the 
protrusions; 

FIG. 9 is a schematic view of a conventional rotary 
25 transformer; and 

FIG. 10 is an exploded view illustrating the structure of a 
conventional stator transformer. 

DETAILED DESCRIPTION OF THE 
30 PREFERRED EMBODIMENTS 

The bobbin in a preferred embodiment of the present 
invention, which is discussed in greater detail below, is 
described in connection with a rotary transformer; however, 

35 the present invention is not so limited. It can be applied to, 
for example, a bobbin that is disposed in the pot-shaped core 
of an inductor. Even with respect to a rotary transformer, 
several configurations are possible. The rotary transformer 
with a first configuration is that of a rotary transformer in 

4Q which a stator transformer is provided outside the rotor 
transformer that is fastened to a rotating shaft. The rotary 
transformer with a second configuration is that of a rotary 
transformer in which a stator transformer is provided inside 
the rotor transformer that is fastened to the rotating shaft. 

45 The transformers of these first and second configurations are 
denoted as an inner-rotor rotary transformer and an outer- 
rotor rotary transformer, respectively. 

A first preferred embodiment of the bobbin structure as 
applied to the inner-rotor rotary transformer will now be 

50 described while referring to FIGS. 1A, IB, and 2. FIGS. 1A 
and IB collectively illustrate the first embodiment of the 
bobbin structure of the present invention, where FIG. 1A is 
a perspective view of bobbin 171 of the rotary transformer, 
and FIG. IB is a frontal view showing the bobbin 171 

55 disposed in a two part metal can forming a core 170/172 
surrounding the bobbin. For the sake of clarity, the core 
portion 170, corresponding to the core portion 70 depicted 
in FIG. 10, is omitted from FIG. 2B. It will be appreciated 
that these figures are drawn as if viewed from the direction 

60 A in FIG. 2. 

It will be noted that FIG. 2 is a sectional view taken along 
the line II— II established in FIG. IB. In FIG. IB, the core 
portion 170 (corresponding to the core portion 70 shown in 
FIG. 10) is omitted for clarity. The two core portions 170 and 

65 172 forming the core 170/172 are, for example, constructed 
from nickel-iron alloy (Permalloy), an iron-cobalt alloy, 
silicon steel, ferrite, etc. FIG. 2 shows a resolver stator 105 
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NOVELTY - Capacitor electrode (3) and an unbalance terminal (4) are formed 
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connection sheet (2) laminated on a ground sheet (5) with a ground 
electrode 

layer (6). Dielectric sheets (7a,7b,13a,13b) with spiral inductors (L1-L4) 
circumscribe the upper and lower surfaces of the connection sheet and the 
ground sheet . DETAILED DESCRIPTION - The inner end of the spiral 
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1 5. (Presently Amended) A high voltage transformer [including] comprising: 



a winding [according to any of claims 8 to 14] including a predetermined number of 
spaced winding groups joined to form a single winding of the transformer, each spaced winding 
group being solenoid wound from a predetermined number of turns . 
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inductors 

(L1,L2) on the dielectric sheets (7a,7b) is connected to the unbalance terminal 
on the connection sheet. The inner end of the spiral inductors (L3-L4) of the 
dielectric sheets (13a, 13b) is connected to the ground electrode layer of the 
ground sheet . 

USE - For portable telephone and video telephone. 

ADVANTAGE - Makes strip line length of each spiral inductors shorter than 
lambda /4. Reduces area occupied by spiral inductors and dielectric sheets. 
Enables to perform stable signal conversion by electromagnetically shielding 
upper and lower sides of connection sheet and ground sheet . DESCRIPTION 
OF 

DRAWING(S) - The figure shows the exploded perspective view of the surface 
mounting balun transformer. (2) Connection sheet ; (3) Capacitor electrode; 
(4) 

Unbalance terminal; (5) Ground sheet ; (6) Ground electrode layer ; 
(73,70,133,130) Dielectric sheets ; (L1-L4) Spiral inductors . 

CHOSEN-DRAWING: Dwg.2/4 

TITLE-TERMS: SURFACE MOUNT BALUN TRANSFORMER PORTABLE 
TELEPHONE VIDEO TELEPHONE 

DIELECTRIC SHEET SPIRAL INDUCTOR CIRCUMSCRIBED UPPER 
LOWER SURFACE 

CONNECT SHEET GROUND SHEET 

DERWENT-CLASS: V02 V04 

EPI-CODES: V02-F02; V02-F03B; V04-Q04; V04-R05A; 



SECONDARY-ACC-NO: 

Non-CPI Secondary Accession Numbers: N1999-377131 
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